Excitatory amino acid neurotoxicity-a broader horizon for cerebral protection?
Substantial experimental evidence accumulated over the past decade indicates that an endogenous mechanism of toxicity, which results in a selective neuronal lesion more severe in dendrites than in axons (with sparing of glia), may be significant in the process of neuronal degeneration seen after brief neurological insults. Much of the evidence has been pharmacological with protection from the development of morphological neuronal injury by the use of antagonists acting specifically at the glutamate family of neuronal receptors.' 2 The powerful protective effects of these antagonists are potentially of great clinical significance, and could have a role in the treatment of cerebral ischaemia, profound hypoglycaemia, and status epilepticus. In the immature brain, however, the potential usefulness of these agents may be precluded by their adverse effects on behaviour and brain development, because ofthe importance of excitatory neurotransmission in neuronal outgrowth, plasticity, and cell to cell interaction.3 Despite such potential limitation for treatment, an understanding of the mechanism of excitatory amino acid neurotoxicity takes us significantly closer to conceptualising the process of neuronal death induced by acute insults, which must be central to any cerebral protective measures. Glutamate receptors There is evidence for multiple subtypes of excitatory neurotransmitter receptors, which are commonly called glutamate receptors, as glutamate is the most widely accepted endogenous agonist. These receptors can be divided into three groups. There are two classes which possess an intrinsic ion channel, called ionotropic receptors. These are the N-methyl-D-aspartate (NMDA) receptor and the non-NMDA, kainate/quisqualate receptor, which are presumed to be large, multisubunit integral membrane protein complexes, which possess receptor binding sites with a central ion channel. The third class of receptor is the metabotropic glutamate receptor, which instead ofpossessing an intrinsic ion channel exerts its action through second messenger systems by activation of a G-protein.
An understanding of the extent to which these glutamatereceptor subtypes contribute to the neuronal injury induced by acute cerebral insults has been facilitated by experimental Excitotoxicity and acute cerebral insults Cerebral ischaemia, profound hypoglycaemia, and status epilepticus, result in a complex interaction between changes in cerebral energy metabolism, cerebral blood flow, bloodbrain barrier function, neuronal depolarisation, and glialneuronal interaction. As already mentioned, the main evidence that an excitotoxic mechanism provides a crucial link in the sequence of events leading to neuronal loss after these insults is pharmacological. Several 
